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SPECIFICATION 



PROCESS FOR PRODUCING ETHER COMPOUND 



Technical Field 

The present invention relates to a process for producing an ether 
compound which is useful for chemical amplification type resist compositions, 



agent of a hydroxyl group, which can give a compound with a hydroxyl group 
protected; and the like. 

Background Art 

Hemiacetal esters and acetals derived from an alkyi vinyl ether are 
useful for chemical amplification type resist compositions, synthetic 
intermediates of pharmaceuticals, paints, or the like, because leaving of a 
group derived from the alkyI vinyl ether by heat, an acid catalyst or the like 
easily occurs. For example, use of hemiacetal esters and acetals, which are 
derived from an alkyI vinyl ether, in a chemical amplification type resist 
composition has been known (Japanese Published Unexamined Patent 
Application No. 2000-298344 and the like). Hemiacetal esters and acetals 
derived from an alkyI vinyl ether are generally produced by allowing of an alkyI 
vinyl ether to react with a compound having a carboxyl group or the like in the 
presence of an acid catalyst or the like. However, for example, when an 
ethyl vinyl ether or the like is allowed to react with a compound having a 
carboxyl group or the like, there has been a problem that a byproduct such as 



synthetic intermediates of pharmaceuticals, paints, or the like; a protective 
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a polymer of the ethyl vjnyl ether or the like is produced. In addition, when a 
polymer comprising a carbbxyl group, which has been subjected to hemiacetal 
esterifi cation using an ethyl vinyl ether,, is used in a chemical amplification type 
' resist composition, stability of the hemiacetal ester is inferior in a prebaking 
step conducted for the purpose of removing an organic solvent used upon spin 
coating of the polymer on a silicon wafer, or during storage for a long period of 
time. Thus, the polymer was also unsatisfactory for practical use. 

Further, synthesis of a hemiacetal ester was studied in Journal of 
Adhesion Society of Japan, vol. 34, p. 246 (1998), in which a reaction between 
a straight chain alkyi vinyl ether and a compound having a carboxyl group was 
performed in the presence of various kinds of acids. However, in the 
presence of an acid other than phosphoric acid (hydrochloric acid, sulfuric acid, 
nitric acid), the result was that the yield was low and a large number of 
polymers, which are byproducts, derived from the alkyI vinyl ether was 
produced. 

Disclosure of the Invention 

An object of the present invention is to provide a process for producing 
an ether compound, which is useful for chemical amplification type resist 
compositions, synthetic intermediates of pharmaceuticals, paints, or the like, 
with less side reaction and in a high yield; a protective agent of a hydroxy! 
group, which can give a compound with a hydroxy! group protected that is 
excellent in thermostability; or the like. 

The present invention provides the following [1] to [9]. 

[1] A process for producing an ether compound having a group 
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represented by the general formula (II) 




(II) 

wherein R\ and may be the sarne or different, and represent substituted 
or unsubstituted alkyi, substituted or unsubstituted aryl or substituted or 
unsubstituted aralkyi, or R^ and R^ form cycloalkyi together with an adjacent 
carbon atom, 

which comprises allowing a compound having a hydroxyl group 
(including a carboxyl group, the same also applies hereinafter) to react with an 
alkenyl ether represented by the general formula (I) 




(I) 

wherein R\ R^ and R^ have the same significances as defined above, 
respectively. 

[2] A process for producing an ether compound having a group 
represented by the general formula (Ma) 
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aia) 

wherein R\ and have the same significances as defined above, 
respectively, which comprises allowing a compound having a carboxyl group to 
react with an alkenyl ether represented by the general formula (I) 




(I) 

wherein R\ R^ and R® have the same significances as defined above, 
respectively. 

[3] The process for producing according to the above [1] or [2] 
wherein the reaction is conducted In the presence of an acid catalyst. 

[4] A process for protecting a hydroxyl group which comprises 
allowing a compound having a hydroxyl group to react with an alkenyl ether 
represented by the general formula (I) 




(I) 

wherein R\ and have the same significances as defined above, 
respectively, to lead to an ether compound having a group represented by the 



general formula (II) 




(11) 

wherein R\ and have the same significances as defined above, 
respectively. 

[5] A process for protecting a carboxyl group which comprises 
allowing a compound having a carboxyl group to react with an alkenyl ether 
represented by the general formula (I) 




(I) 

wherein R\ and have the same significances as defined above, 
respectively, to lead an ether compound having a group represented by the 
general formula (Ha) 



O 




(Ila) 

wherein R\ R^ and R^ have the same significances as defined above, 
respectively. 




[6] A protective agent of a hydroxyl group comp/ising an alkenyl 
ether represented by the general formula (1) 




wherein R\ and have the same significances as defined above, 
respectively. 

Hereinafter, the all<enyl ether represented by the general formula (I) 
may also be referred to as compound (I). . Further, the compound having a 
group represented by the general formula (II) may also be referred to as 
compound (II). 

[7] A chemical amplification type resist composition comprising an 
ether compound having a group represented by the general formula (II) 




(II) 

wherein R^, R^ and R^ have the same significances as defined above, 
respectively, and a photo acid generating agent. 

[8] The chemical amplification type resist composition according 
to the above [7] wherein the ether compound having a group represented by 
the general formula (II) is a vinyl polymer having a structural unit represented 
by the general formula (III) 
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wherein R\ and have the same significances as defined above, 
respectively, and R'* represents a hydrogen atom or lower alkyl. 

[9] The chemical amplification type resist composition according 
to the above [8] wherein number average molecular weight of the vinyl polymer 
having a structural unit represented by the general formula (III) is 1000 to 
100000. 

Hereinafter, the alkenyl ether represented by the general formula (I) 
may also be referred to as compound (I), whilst the ether compound having a 
group represented by the general formula (II) may also be referred to as 
compound (II). 

In the definition of each group in the general formulae, the alkyl 
represents for example, straight chain or branched alkyl having 1 to 18 carbon 
atom(s), and specific examples thereof include methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 
dodecyl, octadecyl and the like. Among them, alkyl having 1 to 6 carbon 
atom(s)is preferred, and alkyl having 1 to 3 carbon atom(s)is more preferred. 

The lower alkyl represents for example, straight chain or branched 
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alkyi having 1 to 6 carbon atom(s), and specific examples thereof include 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
hexyl and the like. 

Examples of the cycloalkyi formed by and together with an 
adjacent carbon atom include e.g., cycloalkyi having 3 to 8 carbon atoms, and 
specific, examples thereof include cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl and the like. 

Examples of the aryl include e.g., phenyl, naphthyl and the like. 

Examples of the aralkyi include e.g., aralkyi having 7 to 15 carbon 
atoms, and specific examples thereof include benzyl, phenethyl, 
naphthyl methyl, naphthylethyl and the like. 

Examples of the substituent of the alkyI include e.g., alkoxy, alkanoyi, 
cyano, nitro, halogen, alkoxycarbonyl and the like. 

The alkyI moiety of the alkoxy and alkoxycarbonyl includes similar 
ones exemplified for the alkyI as described above. 

Examples of the alkanoyi include e.g., straight chain or branched 
alkanoyi having 1 to 7 carbon atom(s), and specific examples thereof include 
formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyi, 
hexanoyi, heptanoyi and the like. 

Examples of the halogen Include each atom of fluorine, chlorine, 
bromine and iodine. 

Examples of the substituent of the aryl and aralkyi include e.g., alkyI, 
alkoxy, alkanoyi, cyano, nitro, halogen, alkoxycarbonyl and the like. 
Examples of the alkyI, alkoxy, alkanoyi, halogen and alkoxycarbonyl include 
similar ones as described above, respectively. 
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(1) Regarding Process for Producing Compound (II): 
In this application, examples of the compound'having a hydroxyl group 
include e.g., alcohols, phenols, compounds having a carboxyl group, and the 
like. Among them, compounds having a carboxyl group are preferred. 

In the compound (I), it is preferred that all of the R\ and R® are 

alkyl. 

the 



Specific example of 
1 -methoxy-2-methylpropene, 
1 -propoxy-2-methylpropene, 
1 -butoxy-2-methylpropene, 
1 -(tert-butoxy)-2-methylpropene, 
1 -isopentyloxy-2-methylpropene, 
1 - (tert- penty I oxy) -2- methyl propene, 
1 -isohexyloxy-2-methylpropene, 
1 -heptyloxy-2-methylpropene, 
1 -nonyloxy-2-methylpropene, 
1 -dodecanyloxy-2-methylpropene, 
1 -methoxy-2-methyl-1 -butene, 
1 -propoxy-2-methyl-1 -butene, 
1 -butoxy-2-methyl-1 -butene, 
1 -(tert-butoxy)-2-methyl-1 -butene, 
1 -isopentyloxy-2-methyl-1 -butene, 
1 -(tert-pentyloxy)-2-methyl-1 -butene, 
1 -isohexyloxy-2-methyl-1 -butene, 
1 -heptyloxy-2-methyl-1 -butene, 



compound (I) include e.g., 
1 -ethoxy-2-methylpropene, 
1 -isopropoxy-2-methylpropene, 
1 -isobutoxy-2-propene, 
i -pentyloxy-2-methylpropene, 
1 -neopentyloxy-2-methylpropene, 
1 -hexyloxy-2-methyl propene, 
1 - (2-ethyl hexy I) -2- methyl propen e , 
1 -octyloxy-2-methyl propene, 
1 -decanyloxy-2-methylpropene, 
1 -octadecanyl oxy-2-methyl propen e , 
1 -ethoxy-2-methyl-1 -butene, 
1 -isopropoxy-2-methyl-1 -butene, 
1 -isobutoxy-2-methyl-1 -butene, 
1 -pentyloxy-2-methyl-1 -butene, 
1 -neopentyloxy-2-methyl-1 -butene, 
1 -hexyloxy-2-methyl-1 -butene, 
1 -(2-ethylhexyl)-2-methyl-1 -butene, 
1 -octyloxy-2-methyl-1 -butene, 
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1 -nonyloxy-2-methyl-1 -butene, 

1 -dodecanyloxy-2-methyl-1 -butene, 

1 -methoxy-2-ethyl-1 -butene, 

1 -propoxy-2-ethyl-1 -butene, 

1 -butoxy-2-ethyl-1 -butene, 

1 -(tert-butoxy)-2-ethyl-1 -butene, 

1 -isopentyloxy-2-ethyl-1 -butene, 

1 -(tert-pentyloxy)-2-ethyl-1 -butene, 

1 -isohexyloxy-2-ethyl-1 -butene, 

1 -heptyloxy-2-ethyl-1 -butene. 

1 -nonyloxy-2-ethyl-1 -butene, 

1 -dodecanyloxy-2-ethyl-1 -butene. 



1 -decanyloxy-2-methyl-1 -butene, 
1 -octadecanyloxy-2-methyl-1 -butene, 
1 -ethoxy-2-ethyl-1 -butene, 
1 -isopropoxy-2-ethyl-1 -butene, 
1-isobutoxy-2-ethyl-1 -butene, , 
1 -pentyloxy-2-ethyl-1 -butene, 
1 -neopentyloxy-2-ethyl-1 -butene, 
1 -hexyloxy-2-ethyl-1 -butene, 
1 -(2-ethylhexyl)-2-ethyl-1 -butene, 
1 -octyloxy-2-ethyl-1 -butene, 
1 -decanyloxy-2-ethyl-1 -butene, 
1 -octadecanyloxy-2-ethyl-1 -butene. 



1 -(2-methoxyethoxy)-2-methylpropene, 1 -(2-ethoxyethoxy)-2-methylpropene, 
1 -(2-butoxyethoxy)-2-methylpropene, 1 -(2-methoxyethoxy)-2-methyl-1 -butene, 
1 -(2-ethoxyethoxy)-2-methyl-1 -butene, 1 -(2-butoxyethoxy)-2-methyl-1 -butene, 
1 -(2-methoxyethoxy)-2-ethyl-1 -butene, 1 -(2-ethoxyethoxy)-2-ethyl-1 -butene, 
1-(2-butoxyethoxy)-2-ethyl-1 -butene and the like. Among them, 
1-propoxy-2-methylpropene is preferably used. 

The compound (I) for use may be one, or two or more types. 

The compound having a carboxyl group may be any saturated or 
unsaturated compound, and examples thereof include e.g., monocarboxylic 
acids such as formic acid, acetic acid, propionic acid, propiolic acid, butyric 
acid, isobutyric acid, hexanoic acid, heptanoic acid, bctylic acid, nonanoic acid, 
isononanoic acid, decanoic acid, dodecanoic acid, stearic acid, benzoic acid, 
cinnamic acid, 2- naphthoic acid, nicotinic acid, isonicotinic acid, linseed oil 
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fatty acid, tall oil fatty acid, soybean oil fatty acid and dehydrated castor oil 
fatty acid; multivalent carboxylic acids such as succinic acid, glutaric acid, 
adipic acid, azelaic acid, sebacylic acid, dodecane dioic acid, compounds 
having a decamethylene dicarboxyl group, phthalic acid, maleic acid, trimellitic 
acid, pyromellitic acid, tetrahydrophthalic acid, hexahydrophthalic acid and 
methylhexahydrophthalic acid; hydroxycarboxylic acids such as lactic acid, 
citric acid, hydroxypivalic acid, 12-hydroxystearic acid and malic acid; 
a,p-unsaturated monomers comprising a carboxyl group such as acrylic acid, 
methacrylic acid, itaconic acid, mesaconic acid, maleic acid and fumaric acid; 
as well as polymer compounds such as epoxy resins, alkyd resins and 
polyester resins comprising a carboxyl group in which the aforementioned 
polyvalent carboxylic acid is used as a material;. vinyl copolymers comprising a 
carboxyl group in which the aforementioned a,p-unsaturated monomer 
comprising a carboxyl group is copolymerized with other a,p-unsaturated 
monomer; and the like. The a,p-unsaturated monomer comprising a carboxyl 
group or vinyl copolymer comprising a carboxyl group is preferably used. 

Examples of alcohol include e.g., monoalcohols such as methanol, 
ethanol, propanol, isopropyl alcohol, n-butanol, isobutanol, sec-butyl alcohol, 
pentanol, hexanol, heptanol, octanol, nonanol, decanol and benzyl alcohol; 
and polyhydric alcohols such as ethylene glycol, 1,3-propylene glycol, 
1 ,2-propylene glycol, 1 ,4-butanediol, 1 ,3-butanediol, 1 ,5-pentanediol, 

r f 

3-methyl-1 ,5-pentanediol, 1 ,6-hexanediol, 1 ,8-octanediol, 

2,4-diethyl-1 ,5-pentanediol, 2-butyl-2-ethyl-1 ,3-propanediol, 

2,2-diethyl-1 ,3-propanediol, dodecanediol, neopentyl glycol,, trimethylol 
propane, pentaerythritol, dipentaerythritol and glycerin. ^ 
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Examples of phenols include low molecular weight phenol compounds 
such as phenol, resorcinol, hydroquinone, pyrocatechol, bisphenol A, 
dihydroxydiphenylmethane (bisphenol F), bisphenol S, tetrabromobisphenol A, 
1 ,3-bis(4-hydroxyphenyl)cyclohexane, 

4,4'-dlhydroxy-3,3'-dimethyldiphenylmethane, 4,4'-dihydroxybenzophenone, 
tris(4-hydroxyphenyl) methane, bis(4-hydroxyphenyl)ether, novolac phenol, 
novolac cresol, bis(3,5-dimethyl-4-hydroxyphenyl)sulfone, 

bis(4-hydroxyphenyl)sulfone and hydroxystyrene; and copolymers in which any 
of phenol novolac resins, cresol novolac resins, and hydroxystyrene is 
copolymerized with other copolymerizable vinyl monomer. The copolymer in 
which phenol novolac resin, cresol novolac resin, or hydroxystyrene is 
copolymerized with other copolymerizable vinyl monomer is preferably used. 

Among the processes for producing of the present invention, the 
process for the producing of an ether compound (hemiacetal ester) having a 
group represented by the general formula (lla) 



wherein R\ and have the same significances as defined • above, 
respectively, by allowing a compound having a carboxyl group to a reaction 
with an alkenyl ether represented by the general formula (I) is preferred. 

In accordance with the process for producing of the present invention, 
equivalence ratio (molar ratio) of the compound having a hydroxyl group and 




(Ila) 



the compound (I) is preferably 1:0.9 to 1:2, still preferably 1:0.9 to 1:1.5 and 
even more preferably 1 :1 to 1 :1 .2. The reaction temperature is preferably 0 to 
150°C, still preferably 0 to 100°C, and even more preferably 0 to 50°C. 

In accordance with the process for producing of the present invention, 
it is preferred that an acid catalyst is used for the purpose of promoting the 
reaction. The acid catalyst is not particularly limited, and examples thereof 
include, inorganic acids such as hydrochloric acid, sulfuric acid, nitric acid and 
phosphoric acid; and organic acids such as p-toluenesulfonic acid. Among 
them, p-toluenesulfonic acid is preferred. The acid catalyst for use may be 
one, or two or more types. Although the amount of the acid catalyst to be 
added is not particularly limited, it is preferably used in amount of 0.0001 to 0.5 
equivalent (molar ratio), more preferably 0,0001 to 0.1 equivalent on the basis 
of the compound having a hydroxyl group which shall be a material. In the 
process for producing of the present invention, the desired substance can be 
produced in a high yield with less side reaction even though any acid catalyst 
is employed. 

In addition, an organic solvent may be used as needed. Examples of 
the organic solvent include, hydrocarbons solvents such as hexane, toluene 
and xylene; ethers solvents such as dioxane and tetrahydrofuran; ketones 
solvents such as acetone, methylethylketone and methylisobutylketone. One, 
or two or more kinds of the solvent may be used. 

Introduction of a group derived from the compound (I) to a compound 
having a hydroxyl group and desorption from the compound (II) can be readily 
carried out, and the compound (I) can also be used as a protective agent of a 
hydroxyl group in organic syntheses. 
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(2) Regarding Step for Desorbing Group Derived from Compound 
(I), from Compound (II): 

The group derived from the compound (I) in the compound (II) is 
desorbed from the compound (II) by a heat treatment or a treatment with an 
acid or the like. Upon the heat treatment or a treatment vAth an acid, an 
organic solvent may be used. Such an organic solvent may be similar ones 
as described above. 

When desorption of the group derived from the compound (I) is 
conducted by a heat treatment, it is preferably executed at 160 to 200''C. 

Further, when desorption of the group derived from the compound (I) is 
conducted by an acid treatment, examples of the acid for use include sulfuric 
acid, hydrochloric acid, p-toluenesulfonic acid and the like. Among them, 
p-toluenesulfonic acid is preferred. The acid is preferably used in an amount 
of 0.01 to 50 equivalent (molar ratio) on the basis of the compound (II). The 
temperature for the acid treatment is preferably 80 to 1 60''C. Upon the acid 
treatment, water may be added, and the amount of water which may be used 
is preferably 0.1 to 100% by weight on the basis of the compound (II). 
Moreover, when the addition of water is executed, the temperature in the acid 
treatment is preferably 20 to SO^'C, Further, a photo acid generating agent 
may be used instead of the acid, and thus the group derived from the 
compound (I) in the compound (II) may be desorbed from the compound (II) by 
the acid generated upon irradiation of the light [In instances where a photo 
acid generating agent is used, the photo acid generating agent can be used 
similarly to the case in which the compound (II) is employed for use in a 
chemical amplificatipn type resist composition as described herein below]. 
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Additionally, a mode in which a group derived from the compound (I) is 
introduced into all of the multiple hydroxyl groups as described above, and a 
part thereof is subjected to desorption is also included in the concept of the 
process of the protection of the present invention. 

As described hitherto, since introduction of a group derived from the 
compound (I) to a compound having a hydroxyl group, and desorption from the 
compound (II) can be readily carried out, the compound (II) can be used as a 
constitutive component of a chemical amplification type resist composition or 
the like. 

(3) Regarding Chemical Amplification Type Resist Composition of the 
Present Invention: 

Next, the chemical amplification type resist composition of the present 
invention Is explained. The chemical amplification type resist composition of 
the present invention contains the compound (II) and a photo acid generating 
agent, however, the order of addition, method for mixing and the like of the 
compound (II) and the photo acid generating agent upon preparing the 
composition are not particularly limited. 

When the compound (II) is used in a chemical amplification type resist 
composition, the compound (II) is preferably a polymer having a group 
represented by the general formula (II) (hereinafter, may be referred to as base 
polymer) and is more preferably a vinyl polymer having a group represented by 
the general formula (II). Among them, a vinyl polymer having a structural unit 
represented by the general formula (III) [hereinafter, may be referred to as 
polymer (III)] is more preferred, and still more preferred is a vinyl copolymer 
having a structural unit represented by the general formula (III). In the 
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polymer (III), R"* is preferably a hydrogen atom or methyl. Weight average 
molecular weight of the base polymer Is preferably 1000 to 100000, and more 
preferably 1000. to 50000. The base polymer can be produced through for 
example, polymerizing a corresponding vinyl monomer by any of known 
methods (Japanese Published Unexamined Patent Application No. 59324/97 
and 62190/95 and the like), or the modified method thereof. 

The chemical amplification type resist composition of the present 
invention is preferably coated on a wafer after dissolving or dispersing in an 
organic solvent (a hydrocarbons solvent such as hexane, toluene or xylene; an 
ethers solvent such as dioxane or tetrahydrofuran; a ketones solvent such as 
acetone, methylethylketone or methylisobutylketone; an acetic acid ester such 
as ethyl acetate or propylene glycol monomethyl ether acetate; and the like). 
In this instance, the organic solvent is preferably used in an amount of 0.5 to 
100 times by weight on the basis of the compound (II). 

Thereafter, a heating step (prebaking step) is conducted in order to 
evaporate the organic solvent on this wafer. The heating temperature in the 
prebaking step is preferably 80 to 130°C. The compound (II) is excellent in 
heat resistance, and thus is hardly decomposed at the heating temperature as 
described above. On the wafer after evaporating the organic solvent is 
irradiated an excimer laser (for example, KrF excimer laser) from an exposing 
apparatus. An acid is generated at the irradiated part by decomposition of the 
photo acid generating agent. Accordingly, a hydroxyl group is reproduced at 
the irradiated part. Furthermore, the compound with a hydroxyl group 
reproduced Is washed away by an alkaline solution upon development to give 
a positive type resist. 
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Examples of the photo acid generating agent which may be used 
include onium salt compounds, sulfone compounds, sulfonic acid ester 
compounds, diazosulfone compounds, disulfonyl methane compounds, 
sulfoneimide compounds, nitrobenzyl compounds, naphthoquinone diazide 
compound and the like. 

Examples of the onium salt compound include, 
bis(4-tert-butylphenyl)iodonium trifluoromethanesulfonate, 
bis(4-tert-butylphenyl)iodonium nonafluorobutanesulfonate, 
bis(4-tertbutylphenyl)iodonium-2-trifluoromethyl benzenesulfonate, 
bis(4-tert-butylphenyl)iodonium-10-camphorsulfonate, 

bis(4-tert-butylphenyl)iodonium-p-toluenesulfonate, diphenyliodonium 
trifluoromethanesulfonate, diphenyliodonium nonafluorobutanesulfonate, 
diphenyllodonium-2-trifluoromethyr benzenesulfonate, 
diphenyliodonium-10-camphorsulfonate, diphenyliodonium-p-toluenesulfonate, 
triphenylsulfonium trifluoromethanesulfonate, triphenylsulfonlum 

nonafluorobutanesulfonate, triphenylsulfonium-2-trifluoromethyl 
benzenesulfonate, triphenylsulfonium-10-camphorsulfonate, 
triphenylsulfonium-p-toluenesulfonate, 4-tert-butylphenyldiphenylsulfonium 
trifluoromethanesulfonate, 4-tert-butylphenyldiphenyisulfonium 
nonafluorobutanesulfonate, 

4-tert-butylphenyldiphenylsulfonium-2-trifluoromethyl benzenesulfonate, 

4-tert-butylphenyldiphenylsulfonium-10-camphorsulfonate, 

4-tert-butylphenyldiphenylsulfonium-p-toluenesulfonate, 

4-tert-butoxyphenyldiphenylsulfonium trifluoromethanesulfonate, 
4-tert-butoxyphenyldiphenylsulfonium nonafluorobutanesulfonate, 
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4-tert-butoxyphenyldiphenylsulfonium-2-trifluoromethyl benzenesulfonate, 
4-tert-butoxyphenyldiphenylsulfonium-10-camphorsulfonate, 
4-tert-butoxyphenyldiphenylsulfonium-p-toluenesulfonate and the like. 

Examples of the sulfone compound include p-ketosulfone, 
p-sulfonylsulfone and a-diazo compounds thereof and the like. 

Examples of the sulfonic acid ester compound include e.g., benzoin 
tosilate, pyrogallol tristrifluorosulfonate, pyrogallol methanesulfonic acid triester, 
nitrobenzyl-9, 1 0-diethoxyanthracene-2-sulfonate, a-methylolbenzoisocyanate, 
a-methylolbenzoin octanesulfonate, a-methylolbenzoin 

trifluoromethanesulfonate, a-methylolbenzoin dodecylsulfonate and the like. 

Examples of the sulfoneimide compound include, 
N-(trifluoromethylsulfonyloxy)succinimide, 
N-(trifluoromethylsulfonyloxy)phthalimide, 
N-(trifluoromethylsulfonyloxy)diphenylmaleimide, 

N-(trifluoromethylsulfonyloxy)bicyclo[2.2.1]hept-5-ene-2,3-dicarboximide, 
N-(trifluoromethylsulfonyloxy)-7-oxabicyclo[2.2.1]hept-5-ene-2,3-dicarboximide, 
N-(trifluoromethylsulfonyloxy)bicyclo[2.2.1]heptane-5,6-dioxy-2,3-dicarboximid 
e, N-(trifluoromethylsulfonyloxy)naphthylimide, 
N-(camphorsulfonyloxy)succinimide, N-(camphorsulfonyloxy)phthalimide, 
N-(camphorsulfonyloxy)diphenylmaleimide, 

N-(camphorsulfonyloxy)bicyclo[2.2.1]hept-5-ene-2,3-dicarboximide, 

N-(camphorsulfonyloxy)-7-oxabicyclo[2.2.1]hept-5-ene-2,3-dicarboximide, 

N-(camphorsulfonyloxy)bicyclo[2.2.1]heptane-5,6-dioxy-2,3-dicarboximide, 

N-(camphorsulfonyloxy)naphthylimide, 

N-(4-methylphenylsulfonyloxy)succinimide, 
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N-(4-methylphenylsulfonyloxy)phthalimide, 
N-(4-methylphenylsulfonyloxy)diphenylmaleimide, 

N-(4-methylphenylsulfonyloxy)bicyclo[2.2.1]hept-5-ene-2,3-dicarboximide, 

N-(4-methylphenylsulfonyloxy)-7-oxabicyclo[2.2.1]hept-5-ene-2,3-dicarboxim 

e, 

N-4-methylphenylsulfonyloxy)bicyclo[2.2.1]heptane-5,6-dioxy-2,3-dicarboximi 
e, N-(4-methylphenylsulfonyloxy)naphthylinnide, 
N-(2-trifluoronnethylphenylsulfonyloxy) succinimide, 
N-(2-trifluoromethylphenylsulfonyloxy)phthalimide, 
N-(2-trifluoromethylphenylsulfonyloxy)diphenylmaleinriide, ' 
N-(2-trifluoromethylphenylsulfonyloxy)bicyclo[2.2.1]hept-5-ene-2,3-dicar^^ 
de. 

N-(2-trifluoromethylphenylsulfohyloxy)-7-oxabicydo[2.2.1]hept-5-ene-2,3-dicar 
boximide, 

N-(2-trifluoromethylphenyli5ulfonyloxy)bicyclo[2.2-1]heptane-5,6-dio)^^ 
boximide, N-(2-trifluorometliylphenylsulfonyloxy)naphthylimide, 
N-(4-fluorophenylsulfonyloxy)succinimide, 
N-(4-fluorophenylsulfonyloxy)phthalimide, 
N-(4-fluorophenylsulfonyloxy)diphenylmaleimide, 

N-(4-fluorophenylsulfonyloxy)bicyclo[2.2.1]liept-5-ene-2,3-dicarboximide, 
N-(4-fluoroplienylsulfonyloxy)bicyclo[2.2.1]heptane-5,6-dioxy-2,3-dicarboxiiTiid 
e, N-(4-fluorophenylsulfonyloxy)naphthylimide and the like. 

The amount of the photo acid generating agent to be included is 
preferably 0.01 to 50 parts by weight, more preferably 0.1 to 30 parts by weight, 
and still more preferably 0.5 to 25 parts by weight per 100 parts; by weight of 
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the compound (II). 

The chemical amplification type resist composition of the present 
invention is excellent in stability during the prebaking step and storage stability 
in a long period of time, and has satisfactory lithography characteristics. 

Best Mode for Carryino Out the Invention 

Conversion ratio of the material and selection ratio to the desired 
substance in Examples and Comparative Examples were obtained through the 
determination by a gas chromatographic analysis. In the determination, 
GC-14A manufactured by Shimadzu Corporation was used, with the column for 
use being INNOWAX (length: 30 m, diameter: 0.25 mm) manufactured by 
Hewlett-Packard Co. Injection temperature of the sample and the detector 
temperature were both 200*^0, and the analysis was made by elevating the 
column temperature from SO^'C to 200''C at 10°C/min. Determination after the 
gas chromatographic analysis was carried out by an absolute calibration 
method. 

For the differential thermal scale analysis, TG/TDA6200 manufactured 
by Seiko Instruments, Inc., was used, and the measurement was carried out 
under a nitrogen atmosphere through elevating the temperature from 40°C to 
400"Cat lO^C/min. 

Measurement of the acid value was performed according to JIS K0070. 

In addition, number average molecular weight (Mn) and molecular 
weight distribution (Mw/Mn: weight average molecular weight/ number average 
molecular weight) of the polymer in the following Examples was measured by a 
gel permeation chromatography under following condition. 
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Column: TSKgel Super HM-M (2 columns) and HM-H (1 column) [all 
manufactured by Tosoh Corporation] were serially connected. 
Column retention temperature: 40°C 
Detector: Rl 

Developing solvent: tetrahydrofuran (flow rate: 0.5 ml/min) 
Standard reference: polystyrene 

Example 1 : Synthesis of Monomer 

Methacrylic acid in an amount of 45.7 g and 
1-propoxy-2-methylpropene in an amount of 121.4 g were subjected to a 
reaction in the presence of 0.02 mol% p-toluenesulfonic acid monohydrate on 
the basis of methacrylic acid at room temperature for 1.5 hours. The 
conversion ratio of methacrylic acid 99% or greater, with the selection ratio to 
1-propoxy-2-methylpropyl methacrylate being 99% or greater. After 
neutralizing the reaction mixture with 1% aqueous solution of sodium 
carbonate, 105 g of 1-propoxy-2-methyl propyl methacrylate was obtained 
through vacuum concentration of the organic layer yielded from the liquid 
separation. 

Identification data 

^H-NMR spectrum (400 MHz) , 

Equipment for the measurement: JEOL, Ltd. GSX-400 
Solvent for the measurement; chloroform-d 
6(ppm) 6.18- 6.16 (m, 1H) 

5.68 (d, J ^5.1 Hz, 1H) 

5.61 - 5.58 (m, 1 H) 
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3.62 (dt, J = 9.5. 6.6 Hz, 1 H) 
3.45 (dt, J = 9.5, 6.6 Hz, 1 H) 
1 .98 - 1 .95 (m, 4H) 

1 .63 - 1 .53 (m, 2H) 
0.97 (d, J = 6.8 Hz, 3H) 
0.93 (d, J = 6.8 Hz, 3H) 
0.92 (t, J = 7.3 Hz, 3H) 

Example 2: Synthesis of Monomer 

Methacrylic acid in an amount of 1.7 g and 
1 -methoxy-2-methylpropene in an amount of 2.5 g were subjected to a reaction 
in the presence of 0.02 mol% p-toluenesulfonic acid monohydrate at room 
temperature for 2.5 hours. The conversion ratio of methacrylic acid was then 
90% or greater, with the selection ratio to 1 -methoxy-2-methylpropyl 
methacrylate being 99% or greater. After neutralizing the reaction mixture 
with 5% aqueous solution of sodium carbonate, 2.7 g of 
1-methoxy-2-methylpropyl methacrylate was obtained through vacuum 
concentration of the organic layer yielded from the liquid separation. 

Identification data 

^H-NMR spectrum (400 MHz) 

Equipment for the measurement: JEOL, Ltd. GSX-400 
Solvent for the measurement; chloroform-d 
6 (ppm) 6.19-6.17 (m, 1H) 

5.62 - 5.60 (m, 2H) 

3.42 (s, 3H) 

1.99-1.96 (m, 4H) 
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0.96 (d, J = 6.8 Hz, 3H) 
. 0.95 (d, J = 6.8 Hz, 3H) 
Example 3: Synthesis of Monomer 

Methacrylic acid in an amount of 48.2 g and 1-ethoxy-2-methylpropene 
in an amount of 80.0 g were subjected to a reaction in the presence of 0.02 
mol% p-toiuenesulfonic acid monohydrate at room temperature for 3 hours. 
The conversion ratio of methacrylic acid was 90% or greater, with the selection 
ratio to 1-ethoxy-2-methylpropyl methacrylate being 99% or greater. After 
neutralizing the reaction mixture with 5% aqueous solution of sodium 
carbonate, 83.6 g of 1-ethoxy-2-methyl propyl methacrylate was obtained 
through vacuum concentration of the organic layer yielded from the liquid 
separation. 

^H-NMR spectrum (400 MHz) 

Equipment for the measurement: JEOL, Ltd. GSX-400 
Solvent for the measurement; chloroform-d 
6(ppm) 6.18-6.16(m, 1H) 

5.69 (d, J = 5.1 Hz, 1H) 

5.61 -5.59 (m, 1H) 

3.73 (dq, J = 9.8, 7.1 Hz, IN) 

3.56 (dq, J = 9.8, 7.1 Hz, 1 H) 

2.00- 1.92 (m, 4H) 

1.20 (t, J = 7.1 Hz, 3H) 

0.97 (d, J = 6.8 Hz, 3H) 

0.94 (d, J = 6.8 Hz, 3H) 
Example 4: Synthesis of Monomer 
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Methacrylic acid in an amount of 53.2 g and 1-ethoxy-2-ethyl-1-butene 
in an amount of 159 g were subjected to a reaction in the presence of 0.02 
rnol% p-toluenesulfonic acid monohydrate at room temperature for 3.5 liours. 
Tlie conversion ratio of methacrylic acid was 75%, with the selection ratio to 
1-ethoxy-2-ethylbutyl methacrylate being 99% or greater. After neutralizing 
the reaction mixture with 5% aqueous solution of sodium carbonate, 100 g of 
1-ethoxy-2-ethylbutyl methacrylate was obtained through vacuum 
concentration of the organic layer yielded from the liquid separation. 

Identification data 

^H-NMR spectrum (400 MHz) 

Equipment for the measurement: JEOL, Ltd. GSX-400 
Solvent for the measurement; chloroform-d 
6(ppm) 6.17-6.16 (m, 1H) 

5.90 (d, J = 4.4 Hz, 1 H) 

5.59- 5.60 (m, 1H) 
3.75-3.68 (m, 1H) 

3.60- 3.52 (m, 1H) 
1.98- 1.96 (m, 3H) 
1.62- 1.30 (m, 5H) 
1.21 (t, J = 7.1 Hz, 3H) 
0.92 (t, J = 7.5 Hz, 3H) 
0.91 (t, J = 7.5 Hz, 3H) 

Example 5: Synthesis of Polymer 

1-Propoxy-2-methylpropyl methacrylate obtained in Example 1 was 
heated in an amount of 10.0 g in 23 g of chlorobenzene, in the presence of 3 
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mol% AIBN at 70°C for 5 hours. The reaction mixture was added dropwise 
into methanol to precipitate poly-(1-propoxy-2-methylpropyl methacrylate). 
The precipitates were separated by filtration, and thus 7.9 g of 
poly-(1-propoxy-2-methylpropyl methacrylate) was obtained by vacuum drying. 
As a result of differential thermal scale analysis conducted for this polymer, the 
temperature for initiation of decomposition was 153''C. In addition, this 
polymer had Mn of 9682, and Mw/Mn of 2.2. 
Example 6: Synthesis of Polymer 

1-Methoxy-2-methylpropyl methacrylate obtained in Example 2 was 
heated in an amount of 4.30 g in 11.5 g of chlorobenzene, in the presence of 6 
mol% AIBN at 70 to 80°C for 7 hours. The reaction mixture was added 
dropwise into 120 g of methanol, and thus 1.63 g of 
poly-(1-methoxy-2-methylpropyl methacrylate) was obtained through 
separation of the precipitated solid. As a result of differential thermal scale 
analysis conducted for this polymer, the temperature for initiation of 
decomposition was 162^*0. In addition, this polymer had Mn of 8830, and 
Mw/Mn of 2.1. 

Example 7: Synthesis of Polymer 

1-Ethoxy-2-methylpropyl methacrylate obtained in Example 3 was 
heated in an amount of 5.00 g in 13.2 g of chlorobenzene, in the presence of 6 
mol% AIBN at 75''C for 5 hours. The reaction mixture was added dropwise 
into 300 g of methanol, and thus 3.80 g of poly- (1-ethoxy-2-methyl propyl 
methacrylate) was obtained through separation of the precipitated solid. As a 
result of differential thermal scale analysis conducted for this polymer, the 
temperature for initiation of decomposition was 157''C. In addition, this 
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polymer had Mn of 6533, and Mw/Mn of 1.9. 
Example 8: Synthesis of Polymer 

1-Ethoxy-2-ethylbutyl methacrylate obtained in Example 4 was heated 
in an amount of 5.00 g in 13.2 g of chlorobenzene, in the presence of 6 mol% 
AIBN at 75'*C for 5 hours. The reaction mixture was added dropwise into 300 
g of methanol, and 4.3 g of poly-(1-ethoxy-2-ethylbutyl methacrylate) was 
obtained through separation of the precipitated solid. As a result of 
differential thermal scale analysis conducted for this polymer, the temperature 
for initiation of decomposition was 148''C. In addition, this polymer had Mn of 
6239, and Mw/Mn of 2.3. 

Comparative Example 1: Synthesis of Monomer 

To a mixture of 1.00 g of methacrylic acid and 0.836 g of ethyl vinyl 
ether was added 2 mg of p-toluenesulfonic acid monohydrate, and a reaction 
was . allowed at room temperature for 1 hour. The conversion ratio of 
methacrylic acid was 82%, with the conversion ratio of ethyl vinyl ether of 94%. 
Accordingly, 1-ethoxyethyl methacrylate was obtained with the reaction yield of 
80% and the selection ratio to ethyl vinyl ether of 85%, and a polymer of ethyl 
vinyl ether was produced. 

Test Example 1 : Storage Stability of Monomer 

1-Propoxy-2-methyl propyl methacrylate obtained in Example 1 in an 
amount of 10 g and 1-ethoxyethyl methacrylate obtained in Comparative 
Example 1 in an amount of 10 g were packed in a 20 ml glass vial, respectively. 
After sealing, the vials were stored in a thermoregulated bath at 40°C, 
Measurement of the acid value was performed before the test, and on 15 days 
and 30 days after the test. The results are shown in Table 1 . 
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Table 1 





Acid value (mg KOH/g) 




Before test 


15 days 


30 days 


Monomer produced in 
Example 1 


0.050 


0.051 


0.052 


Monomer produced in 
Comparative Example 1 


0.110 


0.228 


0.375 



From Table 1 , it was confirmed that the monomer produced in Example 
1 was more excellent in storage stability in comparison with the monomer 
produced in Comparative Example 1. 

Example 9 

Poly-(1-Propoxy-2-methylpropyl methacrylate) obtained in Example 5 
in an amount of 3.0 g and 15 mg of p-toluenesulfonic acid monohydrate were 
dissolved in 36.2 g of toluene. After stirring the mixture at room temperature 
for 10 minutes, toluene was distilled out under a reduced pressure of 0.92 kPa 
with heating at 50''C. Resulting concentrated residue was heated under a 
reduced pressure of 0.92 kPa at lOO^'C for 30 minutes and deprotection ratio 
was determined by measuring the acid value to give polymethacrylic acid with 
the deprotection ratio of 96%. 

Example 10 

Propylene glycol monomethyl ether acetate in an amount of 30 g was 
charged in a 100 ml four necked flask equipped with a thermometer, a 
dropping funnel and a tube for introducing nitrogen, and the temperature was 
elevated up to 80°C. When the temperature became .stable, a mixture of 4.6 
g of 1-propoxy-2-methylpropyl methacrylate obtained in Example 1, 18.2 g of 
methyl methacrylate and 0.4 g of 2,2'-azobis(2-methylbutyronitrile) was thereto - 
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added dropwise over 2 hours under a nitrogen atmosphere. After completing 
the dropwise addition, the mixture was further subjected to aging at the same 
temperature for 3.5 hours, and cooled. Then, thus resulting polymer solution 
was added dropwise while stirring slowly in 1000 ml of hexane to effect 
purification by reprecipitation. Thus precipitated polymer was dissolved in 
acetone, and similar operation was repeated three times. The resultant 
polymer was dried overnight by vacuum drying to give a white solid polymer. 
Furthermore, 20 g of thus obtained solid polymer was dissolved in 80 g of 
propylene glycol monomethyl ether acetate, and thereto was blended 1% by 
weight of diphenyliodonium trifluoromethanesulfonate (DPI-OTf) as a photo 
acid generating agent to give a propylene glycol monomethyl ether acetate 
solution of a chemical amplification type resist composition. Styrene 
equivalent number average molecular weight of the polymer in the chemical 
amplification type resist composition was 10200. 

Test Example 2: Evaluation of Chemical Amplification Type Resist 
Composition 

Evaluation on sensitivity was performed under the following condition 
using the chemical amplification type resist composition obtained in Example 
10. 

(Conditions for Exposure and Development) 
Prebaking step: 120*'C x 5 min. 

Exposure: low-pressure mercury lamp (254 nm) manufactured by 
Toshiba Corporation 

Amount of exposure: 8 mJ/cm^ 
Post exposure bake: 100°C x 2 min. 
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Developing fluid: 2.38% by weight aqueous tetramethylammonium 
hydroxide solution 

When the resist pattern obtained under the conditions described above 
was observed with a scanning electron microscope, resolution of a 2 line 
and space pattern was ascertained with the line width as defined. 

Example 11: Protection of Phenolic Hydroxyl Group 

In 5.00 g of toluene were dissolved 1.00 g of phenol, 2.12 g of 
1-ethoxy-2-methylpropene and 27 mg of a p-toluenesulfonic acid pyridinium 
salt, and a reaction was allowed at room temperature for 15 hours. After 
distilling toluene out from the reaction mixture under a reduced pressure, the 
concentrated residue was purified on a silica gel chromatography to give 1.40 
g of 1 -ethoxy-2-methylpropoxybenzene. 

Identification data 

^H-NMR spectrum (400 MHz) 

Equipment for the measurement: JEOL, Ltd. GSX-400 
Solvent for the measurement; chloroform-d 
6 (ppm) 7.30 - 7.22 (m, 2H) 

7.08 - 6.95 (m, 3H) 

4.99 (d, J = 6.1 Hz, 1H) 

3.75 - 3.67 (m, 1 H) 

3.54-3.47 (m, 1H) 

2.35 - 2.07 (m, 1 H) 

1.17 (t, J = 7.1 Hz, 3H) 

1.01 (d, J = 6.8 Hz, 6H) 
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Industrial Applicability 

According to the present invention, a process for producing an ether 
compound, which is useful for chemical amplification type resist compositions, 
synthetic intermediates of pharniaceutlcals, paints, or the like, with less side 
reaction and in a high yield; a protective agent of a hydroxy! group, which can 
give a compound with a hydroxyl group protected that is excellent in 
thermostability; or the like can be provided. 
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CLAIMS 



A process for producing an ether compound having a group 



represented by the general formula (II) 





(11) 



wherein R\ and may be the same or different, and represent substituted 
or unsubstituted alkyi, substituted or unsubstituted aryl or substituted or 
unsubstituted aralkyi, or R^ and R^ form cycloalkyi together with an adjacent 
carbon atom, 

which comprises allowing a cornpound having a hydroxyl group to 
react with an alkenyl ether represented by the general formula (I) 



wherein R\ R^ and R^ have the same significances as defined above, 
respectively. 




(I) 



2. 



A process for producing an ether compound having a group 



represented by the general formula (I la) 
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(Ila) 

wherein R\ and have the same significances as defined above, 
respectively, which comprises allowing a compound having a carboxyl group to 
react with an alkenyl ether represented by the general formula. (I) 




(I) 

wherein R\ R^ and R® have the same significances as defined above, 
respectively. 

3. The process for producing according to claim 1 or 2 wherein 
the reaction is conducted in the presence of an acid catalyst. 

4. A process for protecting a hydroxyl group which comprises 
allowing a compound having a hydroxyl group to react with an alkenyl ether 
represented by the general formula (I) 




(I) 

wherein R\ R^ and R^ have the same significances as defined above, 
respectively, to lead to an ether compound having a group represented by the 
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general formula (II) 



.R2 



(11) 



wherein R\ and have the same significances are as defined above, 
respectively. 

5. A process for protecting a carboxyl group which comprises 
allowing a compound having a carboxyl group to react with an alkenyl ether 
represented by the general formula (!) 




a) 



wherein R\ R^ and R^ have the same significances as defined above, 
respectively, to lead to an ether compound having a group represented by the 
general formula (Ha) 

R'^ ^R2 




(Ila) 

wherein R-, R^ and R® have the same significances as defined above, 
respectively. 
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6. A protective agent of a hydroxyl group comprising an alkenyl 
ether represented by the general formula (I) 




(I) 

wherein R\ and have the same significances as defined above, 
respectively. 

7. A chemical amplification type resist composition comprising an 
ether compound having a group represented by the general formula (II) 




wherein R\ R^ and R® have the same significances as defined above, 
respectively, and a photo acid generating agent, 

8. The chemical amplification type resist composition according 
to claim 7 wherein the ether compound having a group represented by the 
general formula (II) is a vinyl polymer having a structural unit represented by 
the general formula (III) 
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wherein R\ and have the same significances as defined above, 
respectively, and R"^ represents a hydrogen atom or lower alkyl. 

9. The chemical amplification type resist composition according 
to claim 8 wherein number average molecular weight of the vinyl polymer 
having a structural unit represented by the general formula (III) is 1000 to 
100000. 
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ABSTRACT 



The present invention provides the following process for producing and 
the like, which enables the production of an ether compound, which is useful 
for chemical amplification type resist compositions, synthetic intermediates of 
pharmaceuticals, paints, or the like, with less side reaction and in high yield. 

A process for producing an ether compound having a group 
represented by the general formula (II) 




(11) 

wherein R\ and R^ may be the same or different, and represent substituted 
or unsubstituted alkyi, substituted or unsubstituted aryl or substituted or 
unsubstituted aralkyi, or R^ and R^ form cycloalkyi together with an adjacent 
carbon atom, 

which comprises allowing a compound having a hydroxyl group 
(including a carboxyl group) to react with an alkenyl ether represented by the 
general formula (j) 




(I) 

wherein R\ and have the same significances as defined above, 
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respectively. 
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(57) Abstract: A process by which an ether compound use- 
ful in chemical amplification type resist compositions, as an 
intermediate for medicines, in coating materials, or in other 
applications can be produced in high yield while diminishing 
side reactions. The process, which is for producing an ether 
compound having a group represented by die general formula 
(II): (II) (wherein R', R^ and are the same or different 
and each represents (un)saturated allQ^l, (un)saturated aryl, or 
(un)saturated aralkyl, provided that R^ and R^ may form a 
cycloallgrl in cooperation with the adjacent carbon atom), is 
characterized by reacting a compound having a hydroxy (or 
carboxy) group with an alkenyl ether represented by the gen- 
eral formula (I): (I) (wherein R\ R^ and R^ are the same as 
defined above). 



wo 03/006407 Al lilililliilllililiililillllllDil 



(57) mVi: 



(II) 





(n) 



wo 03/006407 





PCT/JP02/07117 



m m m 



(!Rfli2 000-2983 4 4^^^^) o T)]/^}\/\^~)\/:j^-=t)V^^(O^X 



ttz. a*^«#^i£x 3 4^s 2 4 6M ( 1 9 9 8^) T-tt> 



wo 03/006407 




PCT/JP02/07117 



^mmiis i>xT(D [1] ~ [9] ^^mt^o 
wr*<b^*> -le^ (I) 




(I) 

(II) 




[2] i^JUyf^^i^Ji^&^^t^it-^m^. -^^ (I) 



2 



wo 03/006407 



PCT/JP02/07117 




(I) 




(Ha) 



[3] mmmo^^r. ^fit^^nomm [i] [2] lamoMiiifeo 

[4] t KP^5/;i/»<£«r§^l:^ti?&-iK^ (I) 




(I) 



=.)lX.-y=-)lt^^'^^^X~^^ ill) 



3 



wo 03/006407 



PCT/JP02/07117 




•r5x-7^;Hb^titc#< zt^nmtt^m}^ \'ti^>»im0^m:&mo 




R2 

(I la) 




[6] -m^ (I) 



4 



wo 03/006407 



PCT/JP02/07117 




(I) 

zti>&^ctit. -Jfe^ (I I) T-^$*i5S5feWra<b-^*^b^ti (II) 

[7] -^^(11) 

rV .r2 




[8] -m^ (II) -e^$ti§^^^-rsx-7^Mb^ti*Sx -^ic (III) 




(HI) 



R^ 



wo 03/006407 




PCT/JP02/07117 



rz{iis,WLTji^ji^mt) xm^ti^^mM^iSL^^iri ^=-j\^mm^n^-^^^m 
IB [7] mm0<t^mmm\yi?:^ vmm^o 
[9] (III) 7:mi^nmm^^^^ti>\^~jvmm^i^(Dm^i^^ 
^mifiio 0 0-1 0 0 0 0 OT-feSHuiB [8] mmoit^mmmiyi^x hm^ 

(II) ■t^^n?)S?&Wrs:c-5^;Wb^i^>&<b^i^ (II) ^S3it--5ch 

7"ot:;K T'^M 'f'v:/^;k sec->^5^;K icn-zr^)W ^>5^;k 'v^i/ 
;k T'i^;^ h*xS/;K ;!»-^^7^^>;i/^ds$>(f 

Dhr;k i/^P>^^;K i/i'D^>^;K i/^'P'N^i/;K i^^u^7'5^;K 



6 



wo 03/006407 




PCT/JP02/07117 



;i/-C0iJ^ b fe * © i: TOcD * ® A^feJf f> tiS o 

( 1 ) it^m (II) ©MjiSS(::ov\T : 
bV^o 

ft-^i^ ( I ) omwmiL tTttx «fy^«x 1 h^ri/- 2 -p{^;i/rn^>, 

vrD^^i/- 2-p<5^;i/7'D^>s 1 -:/h^^- 2 - ^5^;i/ro^>, 
1 --f v:/ h^^pi'- 2 -ro^x 1 - (tert-r h^^i/)- 2 -^^;vrp^x 
1 -'^>5';i/;t^'>- 2 1 --r v^>^;i/:2h^'>- 2 

;i/7'P'^>x l-:^.3^^>^;^;^•^S^-2->(f■;l/rP'^>s l-Oen-^V^ 
- 2 -p<5^;i/7'P'^>. 1 2 -^5^;i/7*P'^>x 

1- 'f v^=^ri/;p3|-:^pi/-2-.><^;i/7'P^>x 1- (2 -x5^;i/^dpi/;u) - 

2- ^^;i/7*P^>s l-'v7'f^;i/5i-dp^>-2-^^;i/rp^>s 
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;i/-l-:/7^>. l-xh^i^-2-^^;u- 1->^7"X l -t'd;!^:^^/- 2 
h:^F$/-2-;>«f-;i/- l-> f vr^:^i/-2-p<^;^-l-:/7^>^ 

1- (tert-:/h^i/) -2-^^;i/-l->^7"X l-'^>5^;i/:t^S/-2-p< 

^;i'-l->^7'>> l—f v^>5=-;i/5j-=^S/-2-/5^;i/-l->^7^X l-;^ 
;t^>^;i/:t^i/-2-^^;i/- 1 -^5^>^ 1 - (tert-'^>^;^:J^:^S/) -2 

l-r7^>^ l-'\:^i/;i/:t=^$/-2-p<^;p- 1 -:7x>^ l— f 
V^^S^;U:t=^i^-2-7<5^;i/- l~7'7^>s 1- (2-xf-;u^^^i/;i/) -2 
-^^^-^i/- l-^x>> l-'N7*5^;i/:t:^i/-2-^^;i/-l-::r7^>> 1-:^ 

i'^;b;t:^ri/-2-p<^;i/- l-:/7^>. 1 -.^-)\^:t^i/-2-^^Jl- 1 - 

1 -T'iJ-M^i/- 2 -pt^^W- 1 -ZTy-y^ 1 - 
-2-^^;i/- l-:7x>x l-;t^'^x:tf-;i/;t^S/-2-p<^;i/- 1-^7^ 

y^^x i-7-D:}^:^i/-2-ji^;i/-i-:;^7^x \-^vyuif^^^^-2- 

i^-2-j.f-;i/- l-:rxX 1 -(tert-y l>=^i/)- 2 -xf-;i/- i -y<7^>^ 
l-^>^;i/:t=^i^-2-x^;i/- l-:/7"X 1 --T V^>5";i/:t=3ei/- 2 - 
l-:^.3}-^>^;i/5j-=Jpi/-2-3:^;i/- l-:rx>x 1^ 

(tert-'<>5";i/;i-^$/) - 2 -x^;i/- 1 -:rx>^ l -^=^ri/;i/:?|-^s^- 2 - 
x5^;i/- 1 -^7^>s 1 --r V^^i/;i/:t^^>-2-x5^;i/- 1 -^T^X 1- 

( 2 -x^;i/^:^i/;i/) -2-x^;i/- 1 \-^'r=5-)\fi[^i^-2- 
x^;i/-l-:/xX l-:t^^;i':t='ei^-2-x^;i/-l-:r7^X 1--^- 
M^i^- 2 -x5^;i/- 1 -:r7^>^ 1 -7'*x;i/;t*i'- 2 -x5^;i/- 1 

1 - h-5=:*)-;i/:?}-:Spi/- 2 -x^;i/- 1 -:rxX 1 ^^ti-jl:^ 
:^ri^-2-xf-;i/- l-y^^X 1- (2 -p< h^^>x h:3pc^) -2-^5^;i/7- 
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D^>, 1- (2-a:h:^ri/xh=^S/) - 2 -^^;i/7'D^X 1- (2-yh 
- 2-^^}Vru^y, 1- (2-p< hdpi/xhdpi/) -2-p( 
1- {2-:i.V^'y:y^V^i/) - 2 1 -^xX 
1- (2->^h^i^xh:^>» -2-p<^;u- 1- (2->< h=^5^ 

j^h^i/) -2-3^5^;i/-l-:/7^x 1- {2-3LY^i/XYi^i/) -2-Jt 
1- (a-i/h^i/xh:^^^) -2-xf-;i/-i-:75^>^ 
i-7-D;t<^i>-2-^^;i/rp^>dsiftu<^ffl$ 

^b^fs (I) i:bT{i^ iffls *fc^i2«J^^±©^»c?)*sfflv^?,n5o 
^ym. Ts.=:mmmm. v-)]^mmmm. :Kammft^m. «^i*bTi'^^m^ 

i/>^s 7"*p<^u>i^*;i'*f^i';i/^^wr'5fb-&tiN 

(DM i^u^tyij )iTf^>m. T^*))ii^. ojim. ■<^:n>ms 

r;ni-;i/^ ^J^(^^ x^y-;K ^p/v-^k 'fv 
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'O^ywk ^7*^y-;K :t^^y->>k v^-h 

-ru\^vy^^}u--)w 1, 2-rptu>^un~;i/s i, 4-:r^r>^:;:t 
5~^>'^>5;/J--;k 1, 6-^^-9->':^7|-~;k i, 8-;r^^>5^>i;:?r-;i/> 

2, 4-i/*x5^;i/- 1 , 5-^>^>i;;j--;k 2 2 1 , 
3 -7'd>'1>>;?3J--;K 2, 2-S^x^;i.-i, 3 -rD>'t>i^:jr-;K 
>i^5t-— ;k ^^^>^;i/^Un— ;k M)^5=-p— ;i/rD;i>> '^v^j^u;^ 

;i/F) s tr;^7x/--;i/S. h^7'D^t;^7xy-;i/As i, 3-t:;^ (4 
-b h*D^i/7xr:;i/) ^>^D^^1t>. 4, 4' -i^b KD^ri/-3 , 3' - 
S^><5^;Ui:;7x::i;M^5'X 4, 4 ' -i^b KD:^ri/'^>y7xy h';:^(4 
-b KP:5p5/7xr:;i/) (4-b KP^i/7xz:;i/) x-7^;K 

;K^5/^^7xy— ;k y5j?^y^^U'^>^-;K t:;^ (3, 5 -i^p<f-;i/-4-b 
KP:^ri^7xx;i/) ;^;i/7js>^ bX (4-b h*P+S/7xr:;b) ;;;;i/;fx>, b l« 
p ^i^7>.^)y >^©fi^^7 X -;Wb^^ f) K: 7 X y ^7 y 
Six ^uy-;i/y:}?7y^^fl&s 43<J:tjfb KP^i^;;^^i/>$^®ffe0^tM-^qr 
t6^tbr:;i/^S^*i:^tM^$-y-fe^fi^tJ^:6«S>{f t>ns 7 x^ ^ 
i^UV-Jly'yf^'py'^mms ^fe{ibKP^i>;^^i/>;&^©ft!iO^^S^ 
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fiJt (^;Ht) ttx 1:0. 9-1 : 2 T-^*^©*^^^* b < > ^f>fc:{il : 
0. 9-1 : 1. 5T*^S0**«?$b<> ^e>{C{il : 1-1 : 1. 2T-fe5® 

*sj:!P^fft bl^o Sf&^Jg{i. 0~1 5 0''CT'$);SO*s$f^U<s ^e>{c(i 
0-10 0'CT-&-S©3{)S»*t<.^^(c{iO-5 0•C■t•fe-&©*sJ;D^^^U^^o 

bi^o ^ftll^ii:tT{i^ iRf{3is^tt^n-r. it^s mMs mm. v>m 

«*Wt-S^b-^tJll^tT^ 0. 000 1-0. 5iS (^;i/it) T-feS©**» 
tt<s 0. 0 0 0 1-0. l^M (^;VJt) T'^i)©7!)Sct l9»^bl/^o 

•C ia?J«^JSt S CI ^ *«T- ^ 5 o 

^;i/^h>^©^h>is^ii^*s&ife,n. i«. ttzit2mu±<o^<Difim\^^ 

/fb-^t) (I) {cft3l5-rs*©t HP=^rS^;i/S^£*-r§'fb-&ti-\©^A*3<i;mb 
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-^(11) i>^(DmmimBizn^^ti!fix^s it-^m (i) ii^m'^^±<D 

i2)it^{l I) A>e.<b-&^ (I) l::fi*t-5ft*lU^^^•&Sxat:■cJV^T : 
fli^ (II) lzis\mt^<^ (I) t:ft3l$T^Sttx inM!SSfc{iMlc:«fc 

2)M^^^cfc!5^ <b^i^ (I I) 7:)^e.MfSo Mmmm^tzitmiz x^mM(D 

( I ) ic S*-r sa®m?feM«!iSt: J: t) d 16 0- 

^i:Lttts ^^^^ tg^x p- h;^x>;^;^!^>^^*sfe^f ffif^fe^ p- 
^Jl/x>;^;^:^>^>f)S»^L<^ (II) ic^UT. 0. 0 1~ 

5 OSS (^;i/Jt) M^n?>®>?)S$ftbV^o MS®?a)t{i8 0-1 6 0*CT- 
^.^(DibsSf^UV^o MS<Dl^Jc:{is 7K$jfJP^T4)<t <^ 7jc©^fflg{i. -fb-^ti 
(II) tzMbX. 0. 1-1 0 oag%T•fe•50*5$f^b^^o ;?K^ADx. 

t)t^«]^j^ffifflu ^(Dmrnz^iom^LTzmiz^*). it^^ (ii) 

{t5<b^!^(I)l3a*TS»?&<b^ti(I I) A^?>JKilS^-<^5Ci:*-t-#^ 
^|g^^J*^ffl1-'5il^{i:> M®^^ (II) ^&<b^ii<iM^i?;^ h«E^^ 

tc. mi<D^Yu^i^)im0±xiz. Huia^ctoicbt'fb'^t) (i) ica^i^-rs 

iik±.iz^^iZs -fb-^ti (I) trfi^-r-saot: KD^i/;i/»^^t5'fb^^^ 
cD^AiJJ:Wb-&'^ (II) **^>©I^^^SI^^^^3fTac:i:AST•^2»fc«)^ -(b^ 
(I I) t±^ -fb^JiilSi/i^;^ hi^M»©«fil^^i:bTi^ffit-^ciiAsx't 

(3) *^Bj©{b^fiitg^l/y;^ h«afi!Stlfc:ov>T : 
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mmmu97.himmt. (i i) tm.%^^i\^^mir^ifi. tmrnn 
^mmr^noit-^m (i i) h%m.%^m<Dmmmm. m-^(oijmmt. ^ 

i^^m (II) ^ih^mmMi^i/T. vmrn^^mt^^-^s -fb^ (id 
hhx^. -m.^ (II) -eu^Mm^mt^m^^ {axr. 

i:Sm-r«)^J:t>feS) )&sSftt<> ^e>{c:{i. -j^iC (I I) -^U^mm^ 

w■r^^^-;^^^fi-^#^*^$f*b<^ *t-*s -fis^ (i 1 1) -Qm-^n^m^^ 
mmt^^:^)\^^m.'^^ m-r. (i 1 1) t^mr^z.^^^^-^ 

J:D*fSb<x -ass (III) 

I^J^a^<*:*s$f $ UV>o S-^f*: (III) {c:J3V%Ttt. R**S2kl8J^^tfcH:pC 
5^;i/T-$)-5*)©As^?^ tl>o '^->^**';-7-©gfi¥iSi9'^fi{is 1 0 0 0~ 
1 0 0 0 0 OT-fe-50*s»^L<> 1 0 0 0-5 0 0 OOT-fe-50*Scl;D$fSt 

¥9-5 9 3 2 4^42^^^ «Rfii¥7-6 2 1 9 0^^#^) 1^tz\t:iM(Dl5m 

^0i^^x;;^r;i/^)tc^^*;fe{iia>m$-e-x 'i^x;\-±(cM^$*i§o zom. 
Mmm^tit^^ (II) MLTs 0. 5-10 O^g (US) ffiffl^tiS© 

ij^_^x^) i^mm^fi^o r^y^-^TM-QoM^^mt. s o~ i s o°c 
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tftm^^MtLXit. ^=.^Am<^^. 

|f-i>A>':^-7;u;a-Dy^>;^;i/:i}^:^-hx ^7. (4-teit-:r^;i/7xr:;b) 3 
-K-ij7A-2-hU7;i/;«i-D^9';i/^>-e>;^;b^^-hx trx (4-tert-y 
5^;i/7x-;i/) 3- h*^e;A- 1 0 -*>7 5'— h> b:;^ (4-tert 
-y^JVy 3— h*-«>A-p- h;i/x>:;^;b;^;^— s;7xz:;i/3— 

h'->i7A b U7;^;^^-Dp<^>;^;^;^^-h> i;7x-;v3- K:z«^;Ay:^7;^3|- 
a^^>;^;^:t^;f.-^. S^7x-;i/3— K-«i7A-2- h U 7 D^^;i/'^> 
-e>x;uj^;T>— hx i;7xiz;i/a— K-e^A- 1 0 -:^>7t-;^;i/^^^- h^ 

i;7xr:;i/3— F-e^A-p- hJl3i>7>Jlt^^—hs h U 7 x-;1/^;1/:jI>- 

A h V7)i-tu^^yy.)\/^^— h U7x-;^:^;l/;^-'>A>':^7;l/:tP:^ 
^>x;i/5i^^-.-hx h 'j7xn;i/y^;i/7h-'i7A-2- h u 7;i/;?hDp<^;i/'^>-i? 
>^;V5^4^-hN h U7x-;i/;^;i/;f;:::>i7A- 1 0 -ti>7 T—7.)V!i-^:^—h^ 
h U 7xr:;i/;;^;i/;J^-"i7A-p- h;i/x>;:^;i//Jx;^— 4 -tert-:/^;i/7xr: 
;ue;7xn;u;^;v*xi>A h u 7;i/::rDp«^>:^;i/5^:^— 4-tert-y^;i/7 
x^;i/i^7xr:;i/;;^;i/;t;-«^7Ay :^7;i/;to7'^ >;^;i/*^— 4-tert-7'^ 
;U7xx;i/i;7xr.;i/;^;i/;ix-i^A- 2 - h VyMn;<^)\/^>-\i>7.Jin--^. 
— V. 4-tert-:/^;v7x-;i/i;7x^;i/;^;i/^-«i7A- 1 0-*>7y-:^;i/ 
3^:^— hs 4-tert-:/^;i/7xx;bi;7xx;i/;^;i/*-»>A-p- 
5^;^-hs 4-tert-7'h^i/7x-;i/i;7x^;i/;?^;u*xi>A h 'J7;i/^dp<^ 
>:j^;1/;^^- 4 -tert-:/ h+i^7 x;i;i/i;7 x^;i/;^;i/:1^^e7 Ay :^7;i/;r 
d:/^ 4 -ten-:/ h^re^7 xr:;i/i;7 xx;i/;^;i/;^- a- 2 

14 



wo 03/006407 PCT/Jf02/07117 

r.;UX;U^^-'^ A - 1 0 - ;SJ >7 4 -tert - ^ h x-;i' 

N- (hU7;i/:rn><5^;v:=^^i''J^-'>v*^^» t:^>^'=' C2. 2. i] 'vrh- 
-7-;r^-9-tr^^;^D [2. 2. 1] ^rh-5-x>-2, 3-t^*;i/ 

^t^^i'^Hx N- (hU7;v;d-p^5=-;i/;^;i/5t^--'v^^^» trs^^p [2. 2. 

l]-.7-^>-5, 6-i?:^-^$/-2. 3->:^*;i/^=^r>>^ h\ N- (hU7;i/ 
;j-o^5^;^;^>'l/'^->'^^*^» ^^^'"''f ' N- (:«j>7 7'-;^;i'4^-;i':t 
;^^>>>'f^h\ N- (;b>7T-y^;^*->'^:t^^» 7^;W ^ K N 
- (:fe>7 7-:^^l/S^-->^^=^^) i^7xr:;i/Vl/^ ^ K> N- (:?3>7t-;^ 
;i,;J;-;i.:t:^i/) ti^^J^O [2. 2. 1] 'v7-h- 5 -x>- 2, 3-y*;i/4^ 
^.^^ h\ N- (*>7r-;^;V'^-^l'^=^^» -7-:r^-9-t^i'^l=' [2.2. 
1] ^7h-5-x>-2, 3-t/tiM^'y^\'. N- (:t3>7 7-;^;i/'l^x 
tS/^D [2. 2. l]-^7-^>-5, 6-i;;t^i^-2, 3-i^* 
h\ N- (*>7 5'-;^;i/'^x;i/:t^i/) ty^)\^^ ^ N- (4 
-^^;i.7xx;i/X;i/4-^x;i/;2|-='P^» :5^^e/W^h\ N- (4-^^;i'7xx 
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^xn [2. 2. 1] ^7*h-5-ac>-2, 3 -i^^^l/^^i^ ^ h\ N- (4- 
;A^)]/yai=.jl7s)lyt^-M^i^) -7-;t=^-y-t:i/^'D [2. 2. ll'^rh 
-5-x>-2, 3-i;*;i/4?*i/^ Kx N- (4 x::i;u;^;u;}^-;i/ 
bTt/^^D [2. 2. l]'\r^>-5, 6 -i;:4-^'>- 2 , 3-i;A;i/ 
4?=J|ri/^ h\ N- {A-)^^)Vy :sL-)V7.)V^s-)Vic^i/) i-y^)V-( X h\ N 

- (2- h ';7;i/:rPpi^;U7xn;i/;^;i/:4^-;i/:t=^i/) ;^^S/>'r^h\ N- 
(2- h ';7;i/;tn^^;v7x-;i/:^;i/;jx-;i/:t=^S/) 7^;K^h\ N- (2 

- h U7;i/;t-Dp(^;i/7x-;i/;^;i/5jx-;i/3|-+-» >:;7xr:;i/vu>f ^ h\ N- 
(2- h 'J 7;i/;tP^^;i/7x::i;i/:^;uj^^;i/;t:^i') ifS/^D [2. 2. 1] 

^7'h-5-ai>-2, 3-i^*;i/;J?^i'^ h\ N- ( 2 - h U 7;i/;tPp<^;i/ 
7x:^;i/;^;i/:ixi^;i/:t=¥i/) -7-;t=^Pl^-tri^^^D [2. 2. l]'\7*h-5- 
3:>-2, 3-i^*;i/7i^^i^^>\ N- (2-hU7;i/;!i-D^^;i/7xr:;u;^;p 
tS^^p [2. 2. l]^7'^>-5, 6-i^:r^i>-2, 3- 
Vti)\/if^^i^KY. N- (2- h •J7;i/:tPp<5^;i/7x^;i/:;^;i/:1t-;i/:t^i/) 
:^7^;i/'r^ h\ N- (4-7;i/:rP7x^;i/;^;b:i^-;i/;i-:^r^» x^^>W^ 
N- (4-7;^:tP7xrl;^:P^;^;1^r:;^:tdp5/) 7^;i/-r^ Kx N- (4- 
7;i/;tP7x-;i/;^;i/4^^;i/:^:3f.iy) i?7x-;i/vu-r ^ Kx N- (4-7;u:t. 
uy 3.=.)\/y,)]/if.=^)]y:^^^y) t:>>^p [2. 2. 1] '\7'h-5-x>-2, 
3-i^:f7;i/jJ^+i/^ Hx N- (4-7;i/;tP7x-;i/;^;i/;ix-;i/:t:^» bTS/^ 
P [2. 2. n^r^V-S, 6-i;;r^i/-2, 3-S^*;i/Ji?:^S/^ Hx N 

- (4-7;i/;tP7x^;i/;^;v4^-;i/;t^i/) :^75^;^-l' ^ 
^^^^^J©@S^MIix -fb^i^ (II) 10 OMfi^^fc t) 0 . 0 1 - 5 0 « 

Mgi5-e*s®w*L<x 0. l~3oafi^aJt?fe5©if)*<kD»^L<x 

«:0. 5~2 5fiMaPT♦$>S©*sJ:t)»*bV^o 

flf^S^ttic^tix mi-tsi u v^^y^ -^i&^M UTi^So 
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J;tJf*fem§ISJS{iV>rtl4) 2 0 O-CT-feDx A^a?& 5 o-c**?, 2 o o-ct 
TDA62 0 0?&fflV\ ^^#HMTT\ 4 0 'C A> f> 4 0 0 'C* T\ 10 'C/^ 

^ ^ i: t J: D sa^^&fT o fco 

M«y^{i> JIS KOO 7 OtcipDTHJIibfco 

*7A : TSKgel Super HM-M ( 2 *) ^ HM-H ( 1 [^T^V- (tt) M] >&il^J 

*7A{*JtSl^: 4 0-C 
l^mS: RI . 

Wm^%\ ^h^t KD77> (^jiO. 5ml/^) 

p<tJ'^U;i/^4 5. 7ghl-rD;i<:^ri/-2-^^;b7'D^>l 2 1. 4g 
iSETs ^tST-x 1. 5I^P^SJ5&^-&feo ^OM^ .p<^^'J;i/^cDfeW{ix 9 9% 

w±T-^ D s p< ^ ^ u 1 - 7t<:^ - 2 - p< ^;i/r D t:;i/^® siR^tt 9 
9 %a±T-$)ofco 1 h U 'i;^7J<MT•f^'^^Lfc^^ ^m^^ 
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•H-NMR;^'^^ (4 0 OMHz) 
«J^«l§l:B*m^ GSX-4 0 0 

6 (ppm) 6. 18-6. 16 (m, IH) 

5. 6 8 (d, J = 5. IHz, IH) 

5. 6 1 -5. 5 8 (m, 1 H) 

3, 62 (dt, J = 9. 5, 6. 6Hz, 1 H) 

3. 45 (dt, J = 9. 5, 6. 6Hz, IH) 

1, 9 8-1. 9 5 (m, 4H) 

1. 6 3 -1. 5 3 (m, 2 H) 

0. 97 (d, J = 6. 8Hz, 3 H) 

0.9 3 (d, J = 6. 8Hz, 3H) 

0. 9 2 (t , J = 7. 3Hz, 3H) 
mmm2 : ^yv-C^m 

^^^'))imi. 7 gtl-;^ h=5pS^-2-^^;i/7-D^>2. 5g*. 
0. 0 2*;i/%Op- h;i/x>x;i/4-x>|g-7km#STs ^Ui:. 2. 5Bt^ 
S/i&^-i±fco zom. ^ iS' ^ U )m(Dmitmts 9 0 %iik±7:$> 
^ 1 - h ^ri^- 2 - ^;i/7'n t;i/^©M^W 9 9 %W±-t'*ofco l^mm 

'h-nmr;^^^? (40 0MHz) 

m^m^ : B*S^^ GSX-400 
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6 (ppm) 6. 19-6. 17 (m. IH) 
5. 6 2-5. 6 0 (m, 2H) 
3. 4 2 (s, 3H) 

1 . 9 9- 1. 9 6 (fia. 4H) 
0.9 6 (d, J = 6. 8Hz, 3H) 

0. 9 5 (d, J = 6. 8Hz, 3H) 

0. 0 2^;i'%<Dp- h;i/j:>;:^;i/*>^— 7K^atl#^^T^ ^UHs 3Nf®SJ5S 
^-frfco c:®!^. ?^ ^ ^ ^) )im(Dm<tmits 9 0%i.:Ji±T-^bs p<i$'^'j;u^l 
-X h ^>>- 2 ^;i/rD i^;i/-N©ji*^^«i 9 9 %U±-^$>^tzo RH^M^ 

-rzztizj^y), p<^^'U;i/^i -xh^e/-2-^^;i/rpt;i/8 3. 6g:& 

»H-NMRX^^ (4 0 0 MHz) 
?!liJ^m:S*m^ GSX-4 0 0 

5 (ppm) 6. 18-6. 16 (m, IH) 
5. 6 9 (d, J = 5. IHz, IH) 
5. 6 1-5. 5 9 (m, 1 H) 
3. 73 (dq, J = 9. 8, 7. IHz, 1 H) 
3.5 6 (dq, J = 9. 8, 7o IHz, IH) 

2. 0 0-1. 9 2 (m, 4H) 

1. 20 (t, J = 7. IHz, 3H) 
0. 97 (d, J = 6. 8Hz, 3H) 
0. 94 (d, J = 6. 8Hz, 3H) 

mum 4 : 

^^^U;i/^5 3. 2 g}ll-3:-h^i/-2-J^^J]/-i-ry'> 1 5 9g^s 
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Rm^^'&tzo z (D^, ^ ^ ^ u )m(Dmitmii. 7 5 %'r-t> t) s ^ ^ ^ u 1 

c:i:{3<t ^)^;;«^^^ U;i/^l -X h:^r^>- 2 -x^;u:7^;i/ 1 0 0 g^m^iUfco 

'H-NMRX^^:/ (4 0 0 MHz) 
«ll^m:B*m^ GSX-4 0 0 

6 (ppm) 6. 17-6. 16 (m, IH) 

5, 9 0 (d, J = 4. 4Hz, 1 H) 

5. 5 9-5. 6 0 (m, 1 H) 

3. 7 5-3. 68 (m, 1 H) 

3. 6 0-3. 5 2 (m, 1 H) 

1. 9 8- 1 . 9 6 (m, 3H) 

1. 6 2- 1. 30 (m, 5H) 

1. 2 1 (t , J = 7. IHz, 3H) 

0. 9 2 (t , J = 7. 5Hz, 3H) 

0. 9 1 (t , J = 7. 5Hz, 3H) 

10. Qg^s i7Dti^>-\i>2 3gfps 3^;1/%®AIBN#hSTs 7 0-CT* 

i>ztiz^*). *'j>i^^'j;i/^l~7'a3j<=^rS/-2-pt^;i/rpfc:;u7. 9g 
5 3°CT-fe^fco l^tzs Z.(D^^V^-lts Mn=9 6 8 2> Mw/Mn=2. 2 
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mmm2-^m^nrz;<^^f))mi-:^ h^i^-2-:^^)iyn]^jv 4.30 

g^^nX2^>M>l 1. 5g+s 6 A I B N?^:£T^ 7 0~8 0'C-C 

5C^t:J;Dx 5j^U^iJ'^u;n^l-p< h=3pi'-2-;^^;u7'pi^;i/ 1. 63g 

16 2'CT**ofco tfcs C®J}^U-7-a:x Mn = 8 8 3 0^ Mw/Mn = 
2. 

SIJ|g*f!l3f#f)tlfcp<^5^^'J;i/^l-xh:^r^-2-p«^;vrDt;i/ 5.0 0 
g^^nD^yM> 13. 2g4'N 6^;1/%®AIBN#ST> 7 5«C-C5I^P^ 

-a^h^i^-2-^5";i/rDl^;i/ 3.80 g^mtzo 
i©7^?I;v-fc:ov^T^^III^^#^*f^^fofcij^^x 15 7'C 

T-*ofco tfcx yv-{i^ Mn=6 5 3 3> Mw/Mn=l. QT'feo 

fco 

mmm4X'^^tiit;<^ ^ ^) Jmi 2 -ai^)Vy^)V 5. 00 g 

^^na^>M> 13. 2g«t'. 6 ^;i/%©AI BN^STs 7 5 "C-e 5 BtP^llP 

i?at;t:oSjf&?s^^^>'->'i/ 3 0 0 g-\?iSTu mmLtzmi^^^Mt^:ittz 

<fc»)s 4^'J;»<^J'^U;i/^l-xh^S/-2-x^;ur5";i/ 4. 3gS:f#feoC:© 
ofco *fcs c:©7J?';v-{i, Mn=6 2 3 9s Mw/Mn=2. a-^feofco 

p(>$7>57 1. 0 Ogi:x5^;i/tr:;i/x-7";i/ O. 8 3 6 gom^m^^ 
p- h;i/x>;^;u:^>Kl7fclPtl2mg$^3!lPU ^iST* If^F^S/S^-e-fco c: 
©1^. ^ ^ ^ 'J ;i/^©!g'fb^tt 8 2 %^ x^;u t:x;i/x-x;i/®ife<b^tt 9 4% 
T•$)D^ l-xhJFi>x5^;i/^^^ijl/-h*iS«^8 0%v x5^;i/fcrn;ux 
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fltZo 

mm. 1 5 B^x 3 0 B'^ommwm^mmLtzo ^m^m- 1 iz^to 





i 


gjilli (mgKOH/g) 






15B^ 


3 0B^ 




0.050 


0.051 


0.052 


ttmm 1 -cssijg^ 


0.110 


0.228 


0375 



-titmLx. f(rM^^mzmtix\,^^^ti)^mm^titzo 

3. Ogx *Jj;Ufp-h;i/x>x;i/J^>^— TKifiltll 5mg^h;bx>3 6. 2 
gl^mmL. W^X 1 O^P^jt#^s 0 . 9 2 kP a©MffiTx 5 0'C»TT* 
l>;i/x><&@^U}fco f#f)tlfc^^^^x 0. 9 2kPa(Z)mETx lOO'C 

T*3o^F^MLm Wimm%^i.^mmm^^m\.tzh:i^. mm.^^ 

6 %T- U p« i57 ^ U )\/Wii^n & tifco 
ll»J 1 0 

3 Og©rDei/>^';3-;i/^^p<^;i'X-x;i/:7'-fex-h<&{±ji^x- 8 O'C 
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18. 2g. 2, 2' -T'JyfT. (2-p<5=-;i/:/^n-b 0. Ag<Dm^ 

m2mrmfxmTLtzo mrmTW:. si^f^mu 

I^Sf!S!(¥l^^^fiJi 1 0 2 0 OT-feofco 

^mm^^Ltzo 

7*U^-^>XS : 1 2 0'Cx5^ 

: mS(1*)MJE7k^^ ( 2 5 4 nm) 
S^S : 8mJ/cm^ 

hx^y^jJ^S^d-T-'^-^rl 0 0'Cx2^ 

:2. 3 8fifi%©7^h7^f-;i/r>^::i«>At: h*P:^i/H7lc^?«[ 

HJS^ijl 1 : 7xy-;i/l47tc^ScD^S 

1. GOg^ 1 -X h^i^i/- 2 -p<^;i/7'P^> 2. 1 2 g^^<t 
yfp- h;Ua:>;;^;i/>1x>^l^ Ui/xi^AJg 2 7mgShJUx> 5. 0 0 g{c^ 
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^h-nmr;^^^ (4 0pMHz) 
mm^: B*S^ GSX-4 0 0 

d (ppm) 7. 3 0-7. 2 2 (m, 2H) 

7. 0 8-6. 9 5 (m, 3H) 

4. 9 9 (d, J = 6. IHz, IH) 

3. 7 5-3. 6 7 (m, 1 H) 

3. 5 4-3. 47 (m, IH) 

2. 3 5-2. 0 7 (m, 1 H) 

1. 17 (t. J = 7. IHz, 3H) 

1. 0 1 (d, J = 6. 8Hz, 6H) 
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It ^ ® ® ffl 



1. 




(II) 



2. *;ujt?^i';i/S<&w-r'5'fb'&t>$x ( i ) 



:^)i3L'-y')vts.}i^^^i>iit^^mtt^s -m^ (I I a) 




(H) 
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(Ha) 

4. h KP^r$/;i/at*^-r^<b^*-jfe^ (I) 




-)l:jL-y'JVt^m^'&X-f&^ (II) 




5. *;u3i^^i^;i/*&*ft-S<b^S-jfe5t ( I ) 
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(I) 

-;i/x-7^;i/i:M/iS^#T-lie^ (I I a) 




6. -^^ ( I ) 




(I) 

7. -1^^ (II) 
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R 





|3 



8. (II) X'm^'fi^m^Mt^:x.-y^)i^^^.ifi, ( ii i ) 



9. -m^ (III) rm-^Mmm^iiL^^t^ i^-jimm^i^ow^w-i^^ 
^mifiio 0 0-1 000 0 o-^i^^m^ommstmcoit^mmmiyi^:^ vm. 
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